Effects of insulin-like growth factors (IGF) on pancreatic islet function in IGF binding protein-1 transgenic mice.
We have previously reported fasting hyperglycaemia, hyperinsulinaemia, and glucose intolerance in transgenic (Tg) mice which overexpress rat insulin-like growth factor binding protein-1 (IGFBP-1). An increase in pancreatic islet size and number was also observed in this model. Islets from Tg mice had relatively more beta cells and less alpha cells than islets from wild-type (Wt) mice. These observations prompted us to investigate the effects of glucose and insulin-like growth factor-I (IGF-I) on insulin and glucagon release by isolated islets from Tg and Wt mice. Under basal glucose conditions, islets from Tg mice released significantly more insulin and less glucagon than islets from Wt mice. This difference was significant even when corrected for the increased size and cellularity of islets from Tg mice. A dose-dependent increase in insulin release was observed with increased glucose concentrations in both Wt and Tg mice. At all but the highest glucose concentration, islets from Tg mice released significantly greater amounts of insulin than islets from Wt mice. Addition of IGF-I to islet incubations resulted in a dose-dependent increase in insulin release. However, the effect of IGF-I on islets from Tg mice was reduced compared to islets from Wt mice. From these data we conclude that IGF-I stimulates rather than inhibits insulin secretion in isolated murine islets. Furthermore, an intrinsic defect in pancreatic islet insulin release is not responsible for the glucose intolerance in Tg mice. Rather, the data suggest that the hyperglycaemia or local effects of IGFBP-1 over-expression results in a state of enhanced insulin secretion which persists under short-term in vitro culture conditions.